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Clinical Protocol

A 62-year-old post menopausal woman presented with 
history of recurrent abdominal pain and vomiting of 2 
years’ duration. Pain was in the periumbilical region and 
right iliac fossa, colicky in nature and moderate to severe 
in intensity. It was associated with abdominal fullness and 
vomiting and each episode lasted 2–3 days, requiring hospi-
talization, intravenous fluids and other supportive therapy. 
There was no history of fever, weight loss, anorexia or 
altered bowel habits. She did not have any respiratory or 
cardiac symptoms. No details of previous admissions were 
available. There was no history to suggest diabetes mellitus, 
hypertension, tuberculosis, allergy, asthma or any major 
illness. She had abdominal pain and vomiting for 3 days 
prior to the current admission. 

Physical examination revealed that she was moderately 
built and adequately nourished. Temperature was normal, 
pulse 82/min, and blood pressure 130/80 mmHg. There 
was no pallor, icterus, lymphadenopathy or pedal edema. 
Abdominal examination revealed a soft abdomen with no 
evidence of organomegaly or free fluid. Bowel sounds 
were well heard and rectal examination was normal. Other 
systems examination was within normal limits.

Investigations: Urinalysis was normal. Hemoglobin was 
12.5 g/dL and blood smear showed normochromic, normo-
cytic cells with normal WBCs. No parasites or immature 
cells were seen. WBC count was 6250/cumm (P60, L40). 
Platelet count was 140,000/cumm. Erythrocyte sedimen-
tation rate was 15 mm at 1 h. Bleeding and clotting time 
were normal. Random blood sugar was 108 mg/dL, serum 
creatinine 0.9 mg/dL and blood urea 16 mg/dL. Liver 
function tests were normal. Prothrombin time was 13 
seconds and serum calcium 10.5 mg/dL. Lipid profile was 
normal and the patient was negative for HIV antibody. A 
Mantoux test showed 10-mm induration after 72 h. Chest 
X-ray was normal, as were ECG and 2-D echocardiogram. 
Abdominal ultrasound scan showed a right adnexal mass 
measuring 5 cm × 4 cm and a left adnexal mass measuring 
3 cm × 2 cm. The liver, spleen, kidneys and pancreas were 
normal. There was no lymphadenopathy or free fluid in the 
abdomen. CT scan of the abdomen showed a solid mass 
5.9 cm × 5.5 cm × 5.7 cm in the right side of pelvis and 
another solid mass 2.6 cm × 1.7 cm in the left side of pelvis, 
which could be bilateral ovarian masses. Mild thickening 
of the wall of the terminal ileum and ileocecal junction 
were noted, which was considered to be possibly inflam-
matory. There was also suggestion of a hemangioma in 
the D9 vertebra. Colonoscopy showed an extrinsic bulge 
in the cecum and ascending colon with thickened and 
edematous ileocecal valve. The terminal ileum could not 
be entered. Biopsy from the cecum revealed only features 
of non specific colitis. 

A gynecology opinion was obtained. Vaginal exami-
nation revealed a palpable firm mass of 6 cm × 8 cm in the 
right fornix with minimum restriction of mobility; no dis-
tinct mass was palpable, but some fullness was appreciated 
in the left fornix. A diagnosis of right ovarian tumor was 
made and the gynecologist suggested estimation of CA-125 
levels, which was normal. She was also seen by a surgeon 
and with the finding of bilateral ovarian masses with ileal 
thickening and recurrent subacute small bowel obstruction, 
laparotomy was advised.
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The treating unit’s clinical diagnosis was recurrent small 
bowel obstruction with ileum and adnexal involvement. 
The possibility of tuberculosis was considered and a low-
grade malignancy was considered as a second possibility. 
The patient underwent laparotomy. At surgery, tumors were 
seen arising from the right and left ovaries and a small mass 
was seen in the terminal ileum with mesenteric infiltration. 
The liver and rest of the abdominal organs appeared normal. 
Bilateral salphingo-oophorectomy and hysterectomy and 
right hemicolectomy were done and the specimen was sent 
for histopathological examination. The patient recovered 
uneventfully. 

Clinician’s Discussion (B S Ramakrishna) 

This lady’s history is suggestive of recurrent small bowel 
obstruction probably distally. Mechanical small-bowel 
obstruction can be intraluminal, mural or extramural. 

Intraluminal causes are relatively unusual. Parasites such 
as Ascaris lumbricoides and bezoars can cause recurrent 
small bowel obstruction but this patient had no history sug-
gestive of these conditions. Swallowed foreign body, gall-
stones and food bolus can cause intraluminal small bowel 
obstruction, mostly acute in nature but very rarely recurrent 
small bowel obstruction.

Mural causes are also relatively unusual. Any poly-
poidal mucosal or submucosal lesion may form the head 
of an intussusception, which in turn can result in recurrent 
small bowel obstruction. Diseases like tuberculosis, lym-
phoma, Crohn’s disease and malignancy, either primary or 
secondary, can cause small bowel obstruction by mucosal 
ulceration, kinking, stricture formation, lymph nodal com-
pression, etc. In this patient no definite history suggestive of 
these illnesses was forthcoming.

Extramural causes are the most common causes of small 
bowel obstruction. Adhesions due to previous surgery are 
frequently implicated, but there was no history of previous 
surgery in this patient. 

Hence based on the history and clinical findings, the 
probable causes of recurrent small bowel obstruction in this 
patient are as follows. 

 1. Polypoidal mucosal or submucosal lesion of distal 
ileum e.g., lipomas, leiomyomas, and carcinoid 
tumors

 2. Tuberculosis or Crohn’s disease of terminal ileum
 3. Abdominal mass with adhesions
 4. Low-grade slow growing malignancy of distal 

small bowel 

The investigations and laparotomy showed that there 
were masses in both ovaries (right larger than left) with 
terminal ileal pathology, probably a mass. The differential 
diagnosis that I will consider are as follows: (1) small 
bowel tumor metastasizing to the ovaries, (2) ovarian tumor 
metastasizing to the ileum, (3) gastric or breast tumor 

metastasizing to the ileum and to both ovaries, and (4) syn-
chronous tumors arising in both ovaries and in ileum. Of 
these, I will not seriously consider the third possibility in 
the absence of findings suggestive of gastric or breast malig-
nancy, and will not consider the fourth possibility because 
of its extreme rarity. The fifth possibility is that the ovarian 
and ileal pathologies are unrelated.

The CT abdominal scan is the crucial pre-operative inves-
tigation in this lady, and I discussed the films with Dr Anu 
Eapen (Department of Radiodiagnosis, Christian Medical 
College, Vellore). The films (Fig. 1) showed asymmetric 
thickening of the wall of the terminal ileum. The ovaries 
were enlarged, particularly the right ovary, and showed a 
solid appearance with enhancement of the solid component 
after contrast injection. In metastatic tumors, the CT scan 
may reveal mixed ovarian masses that may be cystic with 
internal septa, or solid, varying in size from 5 to 45 cm, and 
may also show ascites as well as evidence of the primary 
tumor.1 Kim et al.2 compared CT findings in metastatic 
versus primary ovarian tumors (Table 1) and showed that 
the presence of solid masses with intratumoral cysts favored 
the diagnosis of Krukenberg tumors. Ovarian tumors are 
likely to be metastatic if they have clear-cut margins (odds 
ratio 3.75) or are associated with peritoneal carcinomatosis 
(OR 4.21), and are very much less likely to be associated 
with ascites than primary tumors (OR 0.22).3 

CT may also provide clues to the origin of metastatic 
ovarian tumors.4 Tumors originating in the stomach tend to 
be bilateral, lobulated and solid, while tumors originating 
from the colon tend to be cystic with solid components of 
varying size. Appendiceal tumors lead to ruptured ovarian 
mucinous tumors with pseudomyxoma peritonei. Breast 

Fig. 1 CT abdominal scan of patient at current presentation. The 
scan showed wall thickening of the terminal ileum with features 
suggestive of an intramural lesion. The right adnexa showed a 
solid mass that enhanced with IV contrast. The left adnexa was 
enlarged to a lesser extent
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tumors metastasizing to the ovaries tend to result in small 
ovarian tumors. Hematological tumors tend to give rise to 
bilateral solid homogeneous masses. 

Ovarian metastatic tumors may arise from a variety of 
sources including the stomach, colon, appendix, breast, 
small intestine, biliary system (in particular the ampulla of 
Vater), carcinoid tumors from the gut, and hematological 
tumors.5–10 Although the term Krukenberg tumor was 
originally applied to the presence of mucinous gastric car-
cinoma metastasizing to the ovaries,11 the term is now often 
applied to any metastatic tumor to the ovaries.12,13 Hemato-
logical malignancies may present as ovarian tumors and may 
involve both ovaries in 55% and the omentum and nodes in 
69%.14 The nature of the malignancy varies with the age of 
the patient, with small non-cleaved cell lymphoma, diffuse 
immunoblastic large lymphoma and granulocytic leukemia 
more common under the age of 20 and diffuse large cell 
lymphoma and follicular lymphoma more common in older 
individuals. In this patient, a hematological malignancy 
appeared unlikely in view of the 2-year history of inter-
mittent symptoms. Thus, an ileal tumor has to be considered 
as the primary tumor. 

Lastly, one has to consider primary ovarian tumors based 
on age and other features. One-tenth to two-thirds of such 
tumors tend to be bilateral (Table 2) causing confusion with 
metastatic tumors. Serous carcinoma is the most common 
ovarian tumor, occurs in post-menopausal women, and may 

involve both ovaries particularly if it is malignant. The diag-
nosis may be considered in this lady and ileal involvement 
may be explained on the basis of extension. If the diag-
nosis of ovarian carcinoma is confirmed, the distinction of 
primary from metastatic carcinoma sometimes requires the 
use of immunohistochemical stains. CEA is positive in all 
metastatic carcinomas arising from colon/rectum, stomach, 
appendix or pancreas, while it is negative in primary 
ovarian serous and endometroid carcinoma. CEA may 
however be positive in mucinous carcinoma of the ovary. 
CK7 staining is noted in primary ovarian carcinomas, and 
in metastatic carcinomas of gut origin other than colorectal 
tumors. CA125 is positive in ovarian carcinomas but not in 
any of the metastatic tumors. HAM56 is positive in ovarian 
primary carcinoma, and sometimes in colorectal or gastric 
tumors metastasizing to the ovary. 

 In summary, this lady appears to have a malignant tumor 
involving both ovaries, and the CT appearances (solid and 
cystic areas with CT enhancement of the solid compo-
nents) and the surgical findings suggest that it is metastatic 
rather than primary. The primary is likely to have arisen 
in the ileum or appendix, and the CT appearances of ileal 
intraluminal thickening and mass suggest that it is of 
ileal origin. The long duration of intermittent intestinal 
obstruction is somewhat difficult to explain on the basis of 
carcinoma, and therefore I would like to consider the pos-
sibility that this lady had a polyp in the terminal ileum with 
intermittent obstruction due to intussusception, and that 
this polyp turned malignant and metastasized to the ovaries 
leading to her current admission. Resection of the ovarian 
tumor (debulking) provides enhanced survival when the 
primary tumor is in the gastrointestinal tract.15–17 Primary 
malignant serous carcinoma of the ovaries extending to the 
ileum, a tumor to be considered in view of the patient’s 
age and the fact that nearly two-thirds of malignant serous 
tumors are bilateral, is a much less likely possibility.

Clinician’s diagnosis

Metastatic tumor to both ovaries (Krukenberg tumors), most 
likely originating from a primary carcinoma in the ileum or 
appendix. 

Table 1 CT features of primary ovarian tumors compared with 
secondary tumors2 

  Primary
 Metastatic tumor ovarian tumor

No. of patients 32 tumors 88 tumors in
  in 20 patients  65 patients

Solid mass with n=22. 14 of these n=5. The cyst
 intratumoral cysts  showed enhancement  wall did not
  of the cyst wall with  enhance with
  contrast  contrast

Solid mass 6 27
Predominantly cystic 4 56

Table 2 Types of ovarian tumor and their characteristics

 Percent of ovarian 
Type tumors Percent that are bilateral Post-menopausal

Serous 40 25–65 (more common for Yes
   malignant tumors)
Mucinous 10 5–20 (more common for Less common
   malignant tumors)
Endometroid carcinoma 20 40 Yes
Clear cell carcinoma 5 40 Yes
Granulosa cell tumor 5 5 Yes
Metastatic 5 50–85 Usually younger
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Comments from audience

Dr. Shobna J Bhatia felt that the possibility of Krukenberg 
tumor of the ileum with bilateral ovarian metastasis was 
to be considered, but is uncommon in post-menopausal 
women. Dr. Naresh Bhat felt that pseudomyxoma peritonei 
should also be considered, but strong point against this pos-
sibility is absence of ascites and peritoneal involvement. Dr. 
Selvaraj suggested the possibility of teratoma of the initial 
infiltrating the terminal ileum.

Further Progress

Dr. Radhakrishnan: In view of small bowel obstruction and 
the presence of puckered terminal ileum and bilateral ovarian 
mass, the patient was subjected to right hemicolectomy and 

hysterectomy with bilateral salphingo-ophorectomy. The 
possibilities of terminal ileal tumor metastasizing to both 
ovaries or two different pathologies were considered pre-
operatively.

Pathologist’s Discussion 

The laboratory received two surgical specimens – the 
uterus with attached bilateral ovarian masses and the 
hemicolectomy specimen with terminal ileum, cecum and 
ascending colon. The right ovary measured 7 cm × 5.5 cm 
× 5 cm and the left was 3 cm × 2 cm × 1.7 cm in size. 
Both ovaries showed a bosselated surface. The cut section 
was greyish white with yellowish areas. The uterus, cervix 
and Fallopian tubes were unremarkable. The right hemi-
colectomy specimen showed thickening of the terminal 
ileum and edematous ileocecal valve. Cut sections revealed 
a yellowish mass in the terminal ileum (2.2 cm in diameter) 
involving the full thickness of the ileal wall (Fig. 2).

Histologically both ovarian masses showed small round 
cells arranged in nests/insular and trabecular pattern with 
occasional glandular structures. Mild nuclear atypia and 
small nucleoli were found (Fig. 3). The morphology was 
suggestive of a carcinoid tumor. Microscopic examination 
of the terminal ileal mass also revealed features of car-
cinoid tumor with invasion of the submucosa, muscle coat 
and serosa. Immunohistochemistry of the terminal ileal and 
ovarian tumors revealed that the tumor cells stained positive 
for chromogranin A (Fig. 4). 

In 1888, Otto Lubarsch, a pathologist from Berlin, 
first described carcinoid lesions in detail. He reported the 
autopsy findings of a patient with multiple carcinoid tumors 

Fig. 2 Gross appearance of resected specimen showing tumor 
infiltrating the ileum

Fig. 3 Light microscopic (H&E, 40×) examination of the tumor 
showing small round cells arranged in nests with trabecular pattern 
and occasional glandular structures

Fig. 4 Immunohistochemistry of the ovarian tumor (40×) 
revealing that the cells stained with chromogranin A
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involving the ileum. Carcinoid syndrome with its classical 
associated symptoms was reported 2 years later by Ransom. 
He described a patient with diarrhea and wheezing sec-
ondary to an ileal carcinoid which had a metastasis to the 
liver.

The natural history of midgut carcinoid tumors is slow 
progression. They often present with metastasis at diag-
nosis and occur most frequently in the ileum (52%) and the 
appendix (22%).18 The incidence of ileal carcinoids appears 
to be increasing.19

Primary malignant tumors of the small intestine are 
uncommon and gastrointestinal carcinoid (carcinoid 
tumor) is the most common primary tumor of the small 
bowel accounting for more than 95% of all carcinoids. 
The sex predilection for the tumor is 2:1 (M:F). Most car-
cinoids occur in patients older than 50 years; however, 
appendiceal carcinoids occur in young patients in their 
second to fourth decade. Most patients are asymptomatic 
but symptoms can vary from pain, intestinal obstruction 
(19%), weight loss (16%), palpable mass (14%), intus-
susception, perforation or gastrointestinal hemorrhage 
(rare).20,21 The primary tumor is small; however it fre-
quently evolves a fibrotic reaction with foreshortening 
and thickening of the mesentery.22 The tumor also elabo-
rates serotonin and other histamine-like substances that 
can cause carcinoid syndrome, which is characterized 
by abdominal cramps, diarrhea, hepatomegaly, flushing, 
etc.20,21 Carcinoids also have a tendency to metastasize to 
lymph nodes, liver and rarely bone.21,23 The primary tumor 
is small and slow growing and is rarely demonstrated 
radiologically. The diagnosis is made when the tumor 
has spread through the bowel wall into the peritoneum 
and mesentery and is achieved by several complementary 
imaging techniques.24

Plain abdominal skiagram may show curvilinear cal-
cification but it is highly non-specific.20 Barium studies – 
enteroclysis, follow-through examination – may show intra-
mural or intraluminal filling defects in the distended ileum. 
Kinking of the small bowel on barium studies is considered 
the hallmark of carcinoid.20 Sonography of the bowel can 
depict pseudokidney sign due to wall thickening, associated 
lymphadenopathy and liver metastasis, but these finding are 
non-specific.20 

CT demonstrates the intestine, mesentery, lymph nodes 
and liver in a single examination and is used for staging 
the neoplasm as well as follow up after surgery or che-
motherapy. It reveals a soft-density mass with spiculated 
borders and radiating strands with or without calcification 
in 80% of cases.25 Radiant soft-tissue-density strands can 
be seen due to tumor infiltration and fibrosis of the neuro-
vascular bundles producing typical “stellate pattern”. 

Radio-isotope scanning using octreotide, Indium-III 
pentetrotide, or Iodine-123 meta-iodobenzylguanidine is a 
sensitive and non-invasive technique for imaging carcinoid 

and its metastatic spread. FDG-PET is useful in poorly dif-
ferentiated carcinoids and its main indication is in cases 
with negative scintigraphy. Recently, [fluoro-18]-dopa PET 
has been used to image primary gastrointestinal carcinoid 
tumors and lymph node and organ metastases, with prom-
ising results.20

Carcinoid tumors are low-grade, malignant epithelial 
(neuroendocrine) tumors. The usage of the term carcinoid 
is increasingly discouraged in favor of the term neuroendo-
crine tumor (NET).26 Many different classification systems 
are used for gastrointestinal NET based on the site, size, 
depth of invasion, functionality, cell type and cell products. 
Gastrointestinal NET comprise the following common cell 
types: enterochromaffin-like (ECL) cells, enterochromaffin 
(ECC) cells, enteroglucagon (L) cells, gastrin (G) cells and 
somatostatin (D) cells. Gastrointestinal NET represent 2% 
of all tumors of the gastrointestinal tract but account for 
about 75% of the total proportion of NET of the body. The 
common sites are appendix, rectum and ileum followed 
by colon, stomach and duodenum. The esophagus and 
Meckel’s diverticulum are rarely involved. 

The differentiating features of primary versus secondary 
carcinoid tumors of the ovary are mentioned in Table 3. His-
tologically, NET are graded as29 Grade I (benign, well dif-
ferentiated), Grade II (undetermined malignant potential), 
Grade III (well differentiated neuroendocrine carcinoma) or 
Grade IV (poorly differentiated neuroendocrine carcinoma). 
All small intestinal NET are at least grade II at the time 
of presentation. Most of the small intestinal NET are large 
(more than 2 cm) with transluminal invasion and metas-
tasis. The predictors of poor prognosis are distant metas-
tasis, presence of carcinoid syndrome and female sex. The 
ancillary diagnostic and prognostic tools in gastrointestinal 
NET include electron microscopy (the cells show dense core 
neurosecretory granules), immunohistochemistry for neu-
ron-specific enolase, PGP 9.5, 7B2, chromogranin A and B, 
secretogranin,30 synaptophysin, and Leu–7 (CD57); indices 
of cell proliferation (MIB1 staining), testing for mutations 

Table 3 Pathological features that differentiate primary from 
metastatic tumors of the ovary

 Secondary 
Feature (metastatic) Primary

Other primary site apparent 80% Nil
Peritoneal seeding Present Uncommon
Abdominal metastasis Frequent Uncommon
Recurrence and progression High Low
Ovarian involvement Bilateral Unilateral
Cut section Nodular,  Smooth, 
  variegated  homogeneous
Teratomatous elements26 None May be present
DNA genotype diploid27 Heterozygous Homozygous
Prognosis Poor Favorable
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in tumor suppressor genes (TP 53), and octreotide scan (to 
localize unknown primary).

Surgical resection is the preferred treatment. With 
regard to neoadjuvant therapy, combination chemotherapy, 
5-fluorouracil and/or streptozotocin, rarely exceeds a 20% 
response rate.31

Five-year survival for resected isolated carcinoid is deter-
mined by site, with appendiceal carcinoids having a better 
survival (>95%) than small intestine carcinoids (70–80%).32 
Recent European guidelines for surveillance of midgut car-
cinoids post resection with curative intent suggest follow-up 
every 6–12 months, with the exception of grade 3 tumors 
which should be followed up every 3 months. Minimal 
examinations include measurement of chromogranin A (a 
neuroendocrine secretory protein located in the secretory 
vesicles of neurons and neuroendocrine cells) and 5-hy-
droxyindoleacetic acid (5-HIAA is the main metabolite of 
serotonin) in 24-h urine and with three-phasic CT scan.33 
Follow up should be life-long.

Ileal carcinoid with bilateral ovarian metastasis as 
noticed in this patient is rare, with only two publications 
reported in the English literature. One is a clinicopatho-
logical analysis of 35 cases while the other is a report of a 
single case.34 The clinical behavior, treatment modalities 
and prognosis of primary ovarian carcinoid tumor are dif-
ferent from metastatic carcinoid tumor. This case gains 
importance because of the rarity and the importance of 
differentiating primary ovarian carcinoid tumor from met-
astatic carcinoid tumor deposit (when the primary tumor 
was not obvious).

Final Diagnosis

Malignant carcinoid tumor of the terminal ileum with 
bilateral ovarian metastasis.
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